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rward) ;H7XT^§, If ^ 1 \zmm.(D7 * h ^-i Jr— H^ttS^o 
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b°^-fe;KD^c«, Hr B 1^cD^M^J:^^Offlli$©/i^> 16X16 = 
2 5 6M^T^$fJ|5g$n§o ftg^l^f iffl 7 1 h t- F 7 l/i" t H Si 
emens KOM2 1 0 8 5X 57^h^t-h7K> ^i^Hama 
matsu S3805 1 6 X 1 6 S i 7 * h #<i F 7 V< , U Ei£fo%> 
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[0 0 0 5] 

CCD^H^^D, i^t°^-tr;i/^cD2^7n®^ir>+l-^(DSiJ<Dr^ci— ^ 

^n^rogfn ^^^iui^ ( rsLicj ) &ffi&&mv, ^txi 

MO^4 , ^56T^Vil/^;i/(D^'|4^^ < h-r^ 0 z\(Dtctb, CCD7K 

CD3Xh^<^l9 (0. 7 5" -1" t-fX©CCD(D^, ~$ 1 o3~$ 

io 4) v ^mmccDm^^-y^y^mz^m'r^o 
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m±.<DBmh7>i?X? ( TTFTJ ) &ffiU, ±m<Dx-y7FU7>ftfe»im 
£o a-S iTFT/W±07^77Xy'j3> (a-S i) p-i-nft 

m±)i*m^Tftmzft%±m(D7)i£>7-miMi±>vf)m^mm-£ftfz cr. 

A. Street, J. Wu, R. We i s f i e 1 d, S. E. Nelson 
43 =fcc£P . Ny 1 en, Spring Meeting of Materia 
Is Research Society, San Francisco, Ap 
ril 17-21 (1995) ;J. Yorkston^, Mat. Res. 
Soc. Sym. Proc. 116, 258 (1992) ;R. A. Stree 
t. Bulletin of Materials Research Soc 
iety 11 (17), 20 (1992) ; L. E. Antonu k&&ZSR 
. A. Street, ^S^fFfg 5, 262, 6 4 9§ (1993) ;R. A. 
Street, *S#^I5, 1 6 4, 8 0 9^ (1 9 9 2) ] 0 ftliUFIi 

x/\_b<D cmos %m \zm^<'hM(D7^ : f^^\i^^)v^y^\z % Mtf 

Lfcmtlf)^ nzSmmzte^T^fr Eric 
J.Lerner,Laser Focus World 32(12) 54 

, 1 9 9 6£#Bi$nfc^] o iccMosgfin ytm-tjvfimwjgiw&.kzs 

Z> z\ <h^T # z> o 

[0 0 0 7 ] 

CCD, a-S i TFT, :/b°^-fe;l/C MO S ItfiHi >+H3:, 

gcDi^^^tl^PX hcD^^§yp-feX(D7t^, £n^(D^«(DJftJEte#N£ 
tC^iJPg^n^o £<dK1, Mit^P-feXilSL I CS#T^^ffl-r^><h, TtJiSfflCC 

d^^cKt^t"^ v r t°^-fe;i/CMOs-fe>^, -tr^-r >^®^t^^^M$n 

-So 

[0 0 0 8] 
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G. A. Chamberlain, Solar Cells 8, 47 (198 

3) zmmznfz^] o i99o^i:n m^^^-^mmmtLxm^ 

\Z&tf&%m^Z^*T<DMT(Dm / g$:^mZnfz^ : S. Karg, W. Ri 
ess, V. Dyakonov, M. Schwoerer, Synth. Me 
tals 54, 427 (1993) ;H. Antoniadis, B. R. H 
s i e h , M. A. Abkowi t z, S. A. Jenekhe, M. Stol 
ka, Synth. Metals 64, 265 (1994) ;G. Yu, C 
. Zhang, A. J. Heeger, Appl. Phys. Lett. 64 
, 1 5 4 0 (1 9 9 4) ; R. N. Marks, J . J . M. Halls, D. 
D. D. C. Bradley, R. H. Frield, A. B. Holmes, 
J. Phys. :Condens. Matter 6, 1379 (1994) ; 
R. H. Friend, A. B. Homes, D. D. C. Bradley, R 
. N. Marks, 3fcH#fFf§ 5, 523, 5 5 5^ (1 9 9 6) ] o ia¥cDit 

T^ZZtfi^mZnT^&o ITO/MEH-PPV/Ca flgl t 1 

(4 3 0 nm) T~ 9 0 mA/7 y b (Dm^t^mm^nx^ 
D, Z\tl\Z. >2 0%e l/ph0ifi$i:Mt^) [G. Yu, C. Zha 
n g&cWA. J. Heeger, Appl. Phys. Lett. 64, 15 
40 (1994) ;A. J. Heege r Yu, ^ffl^fFlg 5 , 5 0 
4, 3 2 3^ (1 9 9 6^4^20) ] „ ^'J ( 3 ^)V^y 3L » &m 

Yu, H. P a k b a z 43ck^A. J. Heeger, Appl. Phys. L 
ett. 64, 3422 (1 9 9 4) ] . 
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Z>Z\t\Z£K>mtbZ>Z\ttf-CgZ [N. S. Saricif tci^A. J 
. He e g e r , 3fcH#fFff§ 5 , 331, 1 8 3^ (1 9 9 4^7H190) ; 
N. S. Sariciftci £ J; A. J . Heeger, MmWftm 5 , 4 
54, 8 8 0^ (1 9 9 5^10^30) ;N. S. Sariciftci, L 
. Smi lowi tz, A. J. Heeger :i3cktf F. Wudl, S c i e n 
ce 258, 1474 (1992) ; L. Sm i 1 ow i t z , N. S. Sa 
riciftci, R. Wu, C. Gettinger, A. J. Heeger 
&£Z$F. Wudl, Phys. Rev. B 4 7, 1 3 8 3 5 (1 9 9 3) ; 
N. S. Sariciftci &&Z$A. J. Heeger, Intern. J 
. Mod. Phys. B 8, 237 (1 9 9 4) ] , t£^£ tl1tW(t$&Wl\Z 

, ^mm<Dn^^m<tth\z, nffi&m&&fe-z-&* -f-n^^o, ^<d'& 

<DWM<DTz!b\Z* ^ U"\ r S J ?iR^$rii5J6«> [B.Kraabel, C. H. Le 
e, D. McBranch, D. Moses, N. S. Sa r i c i f t c ii5 
&.XSA. J. Heeger, Chem. Phys. Lett. 213, 389 ( 
1993) ;B. Kraabel, D. McBranch, N. S. Saric 
iftci, D. Moses 3o£Z$A. J. Heeger, Phys. Rev. 
B 5 0, 1 8 5 4 3 (1 9 9 4) ; C. H. Lee, G. Yu, D. Mose 
s, K. Pakbaz, C. Zhang, N. S. Sariciftci, A. 
J. Heeger^F. Wudl, Phys. Rev. B. 4 8, 1 5 4 2 

5 (1993) ] „ nffi&myuyF&yxhy^^-FomytttntisTm^ 

5Ii:l:«fcO, <SWH77«£E"e4 3 0 nmt, 0. 2~0. 3 A/WO^ 

ffimyt&t, 5 o-8 o % e i /p homffim^tiLmttfmf&znT^z cg. 

Yu, J. Gao, J. C. Humme 1 en, F. Wu d 1 jQ&ZSA. J. H 
eeger. Science 2 7 0, 1 7 8 9 ( 1 9 9 5) ; G. Yu&£U 
A. J. Heeger, J. Appl. Phys. 78, 4510 (1995) 
; J . J. M. Hal Is, C. A. Walsh, N. C. Greenham, 
E. A. Marseglia, R. H. Frield, S. C. Moratti 
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B. Holmes, Nature 376, 498 (1995) ] . 
IWIC&ST, UVm& (enhanced) y'J D >7* Or— FCDJRfttt 
te, ;H7Xiffii:HM<, ~0. 2A/77ht^§ [S. M. Sze, P 
hysics of Semiconductor Devices (Wile 
y , New York, 1981) Part 5] . fot, # U -?—nM&Wl 

0 OmW/cm2^f,nW/cm2^t©IBfflt, IP*,, 8 

oT, irb^¥S^^7ttt^$g^$nTV^ [G. Yu, H. PakbazM 
XfA. J . Heeger, Appl. Phys. Lett. 64, 3422 (1 
9 9 4) ; G. Yu, J. Gao, J. C. Hummelen, F. Wu d 1 & 
cfctfA. J. Heeger, Science 270, 1789 (1995) ; 
G. Yu&ckcKA. J. Heeger, J. Appl. Phys. 7 8, 4 5 1 
0 (1 9 9 5)]. # U V-Sfefcffigtt* MT»f£3li-'5 ii^'ft 

f&Tbft^ [G. Yu, K. Pakbaz*=t^A. J. Heeger, App 
l. Phys. Lett. 64, 3422 (1 9 9 4)]. 
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# U ^— myt^M(Dm^<D <£ o\Z [G. Gustafsson, Y. Cao, 
G. M. Treacy, F. Klavetter, N. Colaneri &ck^ 
A. J. Heeger, Nature 357, 477 (1992) ;A. J. 
Heege r^oi^J. Long, Optics & Photonics N 
ews, Aug. 1996, p. 24] , V— ft&tBSte, m&Tm 
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[0012] 

te2~ 1 5 V(DmmT*$>Z>M/^rXT\ y*h¥^-*—F&. l mA/W^i 

ft«ttlO~5 0 0mA/W, 3 0 ~ 3 0 0 mA/W0| 

[0013] 

v^\z^n^m^(D\^^^)vt\^x(D^m^t^z\t^x^^>o z\nz<D7u 
i — z&wti-fizm^itiTzttf-u^&o 

< 

[0 0 14] 

£<h#n?#£o ^n^O^Oltt, Sftg (cast) 
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[0 0 15] 

—)l£>£Z$Jt<Dmmfc, ^^-7x>^UrfT- (Wyft7x>6 T&£^:* 
[0 0 16] 

m.fr£t)i±&z\t\z&r)mf&irz>z\ttfT:%Z> 0 Mi£L^*m&\z\Z. fiy-yj 

[0017] 
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7)l>%7-&immZ$.fc. CtlZ(D7* hy^^T- F<£>5^ 5 0 0 nm, 6 
0 0 nm*3ck^7 0 0 nmCDX^ hJlJfcg-Xy ht7^nfMtl>3 0(D 

$&~C<DffiLftWiW\Z£K), 0 (6 0 0-7 0 0nm) f§-5f, Si (5 0 0-6 0 0n 
m) (400~500nm) ^j^fififcHSft*. 

[0019] 

h^-r^--K«, ^©sw©^^^^ hubs (H^w^ 

tt, 2 0 0nm-1 0 0 0 nm(Dr B 1) T^ffl £ £ KlflnAT, 3t*V (UV) 

[0 0 2 0] 

[0 0 2 1 ] 
[0 0 2 2] 
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®K>mz.»imt£%t>yr\^ m-n (x- y ) TKux^pr^'i4^wr^2^ 
7c (2D) ny ^7*mm j t>*r<Dmm%*im\z'rz>o m^wDm^mu^m 
mz, &m-¥mfc-&m (m-s-m) *iiii#iimc&^Tii/&£tt, ¥mm# 

^t^^o m&&zsn cr, g, b) &&x$7 )vjj 7-mwt>*y<Dm.i&7 0 

W) tiv — 7 4 )V*?n*)V Z>Z\t\Z£K> , %tz\Z, 5 0 0 nm 

, 6 0 0 nml5j;^7 0 0 nmCD^^CD^ y ht7^nfMt^7t b¥ 

[0 0 2 3 ] 

ev (iK4oonm) z^tzytrnmrnzm Z\t \Z J; D , £fcte> <fc 

o ^$L& V mM (2 0 0 nm-4 0 0nm) ^43^^^^in^_T> ^ 

(phosphor) iSfctty>?l/-y3>ii«l^t§^i 

^-^f) SfcfgV^^flil (LUMO) ^^^^(DJg^CD^a 
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&otSL7* YP^Hr— K^J-ffv h'J^7(Di^XM> h£LTfflV**E£ 

fc#>, ^itiit^tJ«(7)2Dii7K^WH^?) (LCDgf$| 

^Tf^M$n^i^t°^-fe:;i/^(D^Tu-rnEc^-r^) 0 iooox 

irx £/B t/>T7C§ra&3 X h (Dm, Mvt^U 2 D®M^7l/^f £®^-r£2£ 
g©7^D-f^itt§o 
[0 0 2 5] 

7^T#3o Rj^iX^^ h;KD^«s^, A>FAX3;fcten-A7,^:7^;i/ 

^U7-^t-F7hU^X*5j;^RGB ^, #) ^7-7^;i/^A°^ 
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MT^fecDT$.^o «£e«jo^^pi^7^ by^jr-Foimmmtf. muz** 
$n^ 0 «jE«jo^APiti^^^ f^:*-f i o«, &m-*mfc-&m (m 
-s-m) mmmmm^m^xm^n^o ^wtin i o 

7 * F y-i F CD ? J - H & «fc # 7 - F t L T CD fg$j £ JHfc L , 

^^tt^^^iETL^^-n^nfflmT^ 2c>o rzi>^/7 htt®j (in, 1 

3) &^ts 0 mm<D-ij (01011 1) «, apsfett^a^fc^n, a' 

WJt 1 8 ^ffittl (12) ^M^n^^i^PltEtCi-^o 
[0 0 2 7] 

[0 0 2 8] 

tttt l l£<fctfl 3 ifgteJS l 2 43J;^M1 8 (tfctt 18') tc^l: 

^v>t, zm^DHfiia*, 01, 02, 03, 04*3«kr/0 5 iz^n^n^z 
n^gtio, 20, 3 0, 4 0 43<t^5 o mens, 

[0 0 2 9] 

0l43d:^EI2^$n^J; < 5(c:, Ml 1^1311 ^-n^n^Oi 

7^«fc^i 7' £^bT/vryxmj±Mi 5ngi$n^>. &aj&i 6«, £<d 
^i'j^f^o z.ntmcm&&. mi^msiz^-gnz-r^Tomm. (10, 2 

0, 3 0, 4 0^^50) T^ffl$n^ 0 
[0 0 3 0] 
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rmmr&%fc^m¥mfc'yx./\ (sic, s iN^a ^^$tiTt>j;v^ 

[0 0 3 1 ] 
[0 0 3 2] 

AW^18 18' ) (ilLT, RT«aB©»[S (4 0 0-7 0 0 nm 

) , ^SBOifcB (100~400nm) , ^3ck^#^(D^S (7 0 0-2 0 

oonm) ^i^ji^^ns, mzn%&o\z, mw^m^\z\z, ^tomo 

[0 0 3 3] 

&^-?f£$>\zmm2n&o 

[0 0 3 4] 
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"T*. 1 0-14-1 0-lS/cmOit$5ft§o 

[0 0 3 5] 

^tfli^SnSo fiP^> WiLH -10V - 5 V A-f 

[0 0 3 6] 

x-y7F l^ifjt rI&& A 9 yyy7^h^t-H7h'Ji/7 (2D HflH: 
>+r3 0) 0 3 IC^tt^o x-yT Hl/X^oJtg^y 

[0 0 3 7] 

(DtS^ — y-OV^iy—V V&M<Dtctb\Z\%. M. Tani&cfcOT. Sugiu 
ra, Proceeding of SID, Or 1 ando, Florida 
(1 9 9 4) £#jl$nfc^] :<DI^;56HffflbTfeJ;K <£D$?M 

Itiin-TO^LtfcJ:^ jUBMll (fllfcfck ^>y7A-7X- 
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2>Z£tf-V£2>o Z.<D77u—?"V\Z* &7 )Vf} y — tf #-fe;H 2 ' 700 
> 6 0 0:fccfctf 5 0 0 nm©MS*7 ht7^n-6tlf 3^(D7t 
-ft-Fl2R ( 12G^«J:tfl2B^ty. utlf.©7t h^-f Htt, S 

*h'JV^77^, X2V->WWL ytF-vx+>^, ai*l:«k!3Ifi)ct* 

UV>&fl!flRWU 3 0CD+i-^t 0 ^-ti;i/l 2 R, 1 2 G&cktfl 2 B#>££> (MZhtti 
[0 0 3 9] 

;i/^-^^^y^^WT^2o^ji<D^#u^-cD^i/>K , r$.oT ! b«kVi 0 

Wfe<Dm&&&&'?%> [N. S. S a r i c i f t c i 
ZSA. J . Heeger, ^ffllffFffl 5, 333, 183-^(1994^7^1 
90) ;N. S. Sariciftci :fe«fctfA. J . Heeger, ^H^fF 
f§5, 4 5 4, 8 8 0^ (1 9 9 5^10M3B) ; N. S. Saricift 
c i, L. Smi lowi tz, A. J. Heeger & «ktf F. Wud 1, S 
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cience 2 5 8, 1474 (1992) ; L. Smi lowi tz> N. 
S. S a r i c i f t c i > R. Wu, C. Gettinger, A. J. He 
egerMOT. Wu d K Phys. Rev. B 4 7, 1 3 8 3 5 (1 9 
93) ;N. S. Sariciftci A. J. Heeger, Inte 

rn. J. Mod. Phys. B 8, 237 (1 9 9 4)]. fg'ftjfte^fc, 

[0 0 4 0] 

VD) fc££mvT®flrr*££j&*T#S. ^'J7- #'j7-/#'J-7- 
[0 0 4 1 ] 

A^«fc¥#*#«#Uv-©^£bT«, #U7Wl/> ( rpAj ) 

tj ) te^tf^toimmfc. ssutrp— ;p ( rpp r j ) ^j:^cd«^#:, #u 

(2, 5-^X-l/>t£-l/» ( TPTVj ) *3 J; #U (p- 

7x-L^» ( rpppj ) 43«fc^OS|a|#:, #'J7D^l/> ( TPFj ) & 

^H#fF^5, 1 9 6, 1 4 4-^^|E«SnTV^. *WjfflS^*3ViT 
[0 0 4 2] 
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- (2' -X^;i/-^v;|/^v) -1, 4 -7x~ !/>tf~ l/» ( tme 
H-PPVj ) [F. Wudl, P. -M. Al lemand, G. Srdan 
o v, Z. N i 4oJ:^D. McBranch, Materials for N 
onlinear Optics: Chemical Perspectiv 
es, S. R. Marder, J. E. Sohn4oJ;tXG. D. StuckyS 
(The Ame rican Chemical Society, Washi 
ngton DC, 1991), p. 6 8 3] , ( 2 - y^JV- 5 - ( 2 - 

)V — s\*c v )V) -1, 4 -7x~ U>lf- l/» ( TBuEH-PPVj ) 
[M. A. Andersson, G. Yu, A. J. Heege r, Synth 

Metals 85, 1275 (1997) ] , j}?'J (2, 5-1:7, (31/ 
7,^/^v) -1, 4 -^x" V>\i— U» ( TBCHA— PPVj ) 
<&mii\mm 0 7 / 8 0 0 , 5 5 5^^#i$nfcK ^IM^&^T, ±IB$# 

(3-7J^JW7x» ( TP3ATJ ) 7;^JP#Ji« 
, 5-3 OfHCD^T^^, 4i@£«9 &#<CD^fH£^fr 0 
[0 0 4 3] 

mm-rz>zt&i:%z> 0 ine.^'j7*^>Hti 

yu>FT$.oTfei<, mwt^m^j-t^mm^^ 7-®7»raoT 

^'J7- g[3*., PPV, PT, PTV, &cfcc^U (^xnl/» , fcZZtiZ 

U ^l/>h*©7^t7*^©MtbTlt #U (y7;7i-^>k-k> (cy 
anaophenylenevinylene) ) ( TCN-PPVj ) :fc«ktf 
^-(7)m##:, C60^t*O^7-U>^*«t^OWIBtt«*#: (f unc t i 
onal derivative) , ft^fc, Z\n$LT?tl' J k7°?\zm'?Z>ft 

CO 0 4 4] 
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T-IT^O, 7t7±7?mte, #>J (y7/7x-L/>Hzl/» ( l"CN- 
PPVj ) , CsqU£<D7 feZmz, PCBM^iC/PCBCR 

, PPV/C60> MEH-PPV/Ceo< PT/Ceo* P3AT/C60^ MEH 
- P P V/ C 60& 3 ^ 6 n& V>o 

[0 0 4 5] 

ifc£fcMffc) a* u - n - tf - ji/AV-^ ( tpvkj ) & 

Ttt, PVK/o-^DJl/7^ pvk/d-^>b, *5j;y:pvK/aa 

[0 0 4 6] 

#^<D#l£:LTte, T>h^-fe>, ^^□~>T^l>, 6-^^-^x> ( T 6 Tj 
) , h'j7iZkX &J;L*\ 2, 3, 6, 7, 10, 1 1 -'V^+)-'\^>;^^- 
[0 0 4 7] 

m&miz&m-czz^mtti". *u zi~?-$>&T£ft^-rv> \* owelty 
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&&ZS*:<Dffimfc* ^t7x>tU^"?- (^W7i> T6TJ 

^ft7i> r 8 Tj ;fej;tf*ns©»al*#fc£\ ^x-^U^- 

■fe >/ C 60^ 7 > b y-t y/ o - 2 a )V7-)lt£ Etf&Zo 
[0 0 4 8] 

[0 0 4 9] 

R (OCH2CH2) n OS03-M+ 

nte, xfl/Vt+yHC^J^ib, JliWdl n=2-40T&£ o 
[0 0 5 0] 

tfFtlily 'J 7Jl/t^f 0 8/888, 316 ^-0 ^BBSlC^T* ±IE#fF 
[0 0 5 1 ] 

, *fctt-5-ne><o^u->h\ ^h^^;i/T>^E-^A FT ? v;i/^>if>x;i/^ 

L^?^7<DmytmW<DmW\Ztfi?-?2>Z.t\Z. Q. Pel*J:tfF. Klav 
e t t e r (3 «t 0 HI$nTV^ [^ffl^fFtH^vU TJl&^Wi 0 8/2 6 8, 
7 6 3^] o 

[0 0 5 2] 



< 



» 
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irT.^oJtl^t*^ [N. S. S a r i c i f t c i cfe«fc^A. J. He e g e r 
, Intern. J. Mod. Phys. B 8, 237 (1 9 9 4) ] , 
[0 0 5 3] 

AT? 7* I : D + A - '•'D* + A, ( £)G)US& )l 

^D* + A - 1 J (D A)*, (iHVfSfc^r^l^ifeK^^^); 

*r*7~3: 'J(D A)* - '-W A v )*, (^f^K^^Lg); 

^7=4: IJJ (D 4 A 4 ")* - ,J (D- A-), ({*?7yh^^fZ$&$-, 

Xrv7°5: ^(D" A-) - D- + A"\ ) 

[0 0 5 4] 

u^t, (D) WIHt-^U, (A) tt, W«T^-fe^Sr^L, 1, 
[0 0 5 5] 

A¥t©ISffl, BP%, 3 0 0-5 0 0 0A-e*5 (U>^hD-AWi=l 

m^z>z.£\z&Q\iQ±.znnz>o 

[0 0 5 6] 

cm) 

mi&&zfim2\z7F;-2nz>£o\z. ^mwo^my* hy^^-Ktt, m-s 
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1^03>^^htitbTffl^6n«. o^^-^X-8ftft ( TITO 

xm\M ( tatoj ) , ^n^ommzi-^^ 

-So 

[0 0 5 7] 

HlOttll (ifclt 02O13) tt, ^B^ffF^S, 2 3 2, 6 3 1^ 
£ A ppl. Phys. Lett. 60, 2711 (1992) fclB^Sn 

•?z>z.t&»iMizirz>o mw^tM^mmmm (@i©i 1^0201 3) 



^'J^fI/>XW-h ( rpEDT/PSSj ) [Y. Cao, G. Yu, 
C. Zhang, R. Menon^ck^A. J. Heeger, Synth. M 
etals, 87, 171 (1997)], F^>;W^>-fef>7Jl/*>m ( TD 
BSAj ) T^K— y^nfc^U (tiU— ;U) [J. Gao, A. J. Heege 
r , J . Y. L e e£«£t£C. Y. Kim, Synth. Metals 82, 
2 2 1 ( 1 9 9 6) ] tzEifi$>Z>o 
[0 0 5 8] 

&m (Au, Ag, Al, I nfc£) (DiHV^j§BJJl£, 0 1 £>M 1 1 

-5 o o Aoimm-v&K), ytmi&mz, s o%t 1 o%t<Dmt:&z> 0 mw^m 

2 h)lffimT»(Dmwm&WiSb2>Zttfx*g2) m^t, S. M. Sze, Phy 
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sics of Semiconductor Devices (John W 
iley & Sons, New York, 1981) Chapter 13 

] o 

[0 0 5 9] 

mi(D r#0j Ml 3 (*^0 2©1 1) te, &m&}\Z\Z* Ca, Sm, 
Y, Mg, A 1 , In, Cu, Ag, Au^i*0»^5„ ^JS^^M 

fSJl«!:^T#So @1CD^®13 (43^1X0 2(7)11) Oj?$«ft^W^SS 

•So 

[0 0 6 0] 

201 1) tLXm^Xh^K 
[0 0 6 1 ] 

7thUV^77^, v;V^X^U->TOJ, £fcte7^>h 0 >^ (=^ 

* 

%}X$)Z>o 

[0 0 6 2] 

&m<Dttm%mwizm$i-fz> z. t \z & ^om^t^> ztrfx%z> 0 

[0 0 6 3] 

i-D(D5^(7(Dmm\L m$i $n^x ^ #y*j£, 500-600 
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nm, £W1"&7til>-t>-T&£o 1 OOf ^7^n-f H 6 0 0 nmCDf&X 

ht7Sf t5W«7* h^-f^-F (^Jx.«\ MEH-PPV£ 

5 0 0 nmCD*«yht7$lftS) £iiftK:SB§t"3 H ^MMM-'J^T 
■V y 5 0 0 nm^f. 7 0 0 nmStilt-S^t^tf A> FAXji 

[0 0 6 4] 

Xl/^>h (t°^-te;i/) Itftf^^H (LCD) *7-T^xyKS 

mz&^Tmi%m^zn&jfo%-Lmm<D. m (6oo~7oonm> , i (50 

0-6 0 0 nm) *3cfctf# (4 0 0~5 0 0 nm) (R, G, B) Hl/M 

^ (i4i:^sn5) ^o«ss*n^ntts 3~D<D-y-7\dt7±.)wzftm-?z> 

z. £ \z&r>mj$-fz> z.£tf-c^Z> 0 

[0 0 6 5] 

n& 0 cn6oti7* t- kox^^ h;^tn ^riiM^ (400- 

7 0 0 nm) ^^*A-t?)^tT*§o fijilRte, jgl§J§mffi<Bffl<&;fr ^ — 37 

ti^^ i /: 7 1/ > H H# t S ^ o ^JibTte, TP30TJ , tfU (3- 
(4-t>^7i-jW ^^"^x» &£a>PTSNH$ [M. R. Ander 
sson, D. Se 1 e s e, H. Jarvinen, T. Hjertberg 
, O. Inganas, O. We n n e r s t r om^il/J . E. O s t e r 
holm, Macromolecules 27, 6503 (1994) ] , P 
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[0 0 6 6] 

Z> [M. T a n i :fc=kOT. Sugiura, Digest of SID 9 
4 (Orlando, Florida)], S'JOT^n-^te, tCT^cX^X 

m\zm^^>z\t^^^o 

[0 0 6 7 ] 

>iknTizm&-tz>£o\zm&-rz>z\ttf'v%z>o z\n\t, ^^-y^i-izm^ 

[0 0 6 8 ] 

^ x^feD, -r^Xb^te, XI&^WT&D, ^-^S^*5ck^ 

(lumo) iztMfemftvmffi^yt^mmzttmisT^Zo 

[0 0 6 9] 



* 
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[0 0 7 0] 

forty y^^t- H7h V?7s\zm-3<*:mx*i&nx h<D2 Dm&± 

HJ&fttt 3 0 — 3 0 OmA/WCDlgffi) £^cU tf )V h -f >flt& 

[0 0 7 1 ] 
[0.0 7 2] 

MfUti* HU7$)lh) \zmWtZnz> 0 ^t-KOAV-KH Von ( + 
lOV^a SfettVo f f (-0. 2 V&L<te0 V&£) (D^tl^OMB 
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[0 0 7 3] 

(0flAtf, ifn^;i/h) Kg&fcSnSo ^t-H07/-HH Von (- 
lOVfcti) SfcHVo f f (+0. 2VfcL<teOV&£) (D^Tn^W^EE 

[0 0 7 4] 

m&w,is\EimzLttL\t. —fem&woi (-tfo^ji/h^cH) ©^ititi 

[0 0 7 5] 

;p (ov&<H) (c^^n^o ji^^n^^ij^von-e/^Tx^n, ^d«v 

f 5) KIMS*!*. £©Kl&«#lTtt, Kftl§IJ»a*5«IWSnTV>S*ttKi& 

[0 0 7 6] 
[0 0 7 7 ] 

(i) ^D^^pItl^^tt^Wr^W^ir>ito M$nfcI;H7^S 

BET, iii^tt£^>f;:^Dm^£££#n;^£ (Jftgiftjfcteu 3 0-3 0 0m 

a/wcd^h) o m?tm$. y^*—\*wftmnmz#i&'tz>nmzT&\,*ni£-c 

[0 0 7 8] 
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(i i) ®K>mz-vsmumyt®i*mir2>Gmy* b^^r-b^m^xmm^ 

CO 0 7 9] 

(i i i) Bi7 h 'J ^ 7 7-7 M A"^Jl/^^t^ C i ^ £ 
fete, SHIrfe >+r^ hU7X^7-7^f )V9 A°^;i/±^El^Mig-r & £ £: Kcfc 

s 

[0 0 8 0] 

(iv) ^n^m^yK^ ^m^^^^-r^a^mm^m^x 

[0 0 8 1 ] 

0it5OOOA^jk>^A3>^7h (13) ^MM'&'&Z) Zh\Z£.K), M1± 

\zi >v^A-xx-M{bti (i to) (7)^>^^hjii it3-f^f>^bT 

TO. 5% (10mg/2ml) 3rvl/ ZmfeVfCo MEH-PPV© 
-a-^^Mf ^>#lffl«, ISCSK [F. Wu d K P. M. A 1 lemand, G. S 
rdanov, Z. Ni 33j;tfD. McBranch, Materials f 
or Nonlinear Optics: Chemical Perspe 
ctives, S. R. Marder, J. E. So h n&<£cKG. D. S t u 
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c k yWi (Ame rican Chemical Society, Washi 
ngton DC, 199 1) p. 6 8 3 ] \zRZ> Z\ tWV£Z> 0 

[0 0 8 2] 

Ke i t h 1 e y 2 3 6V-X-i^- 7 h £^T«Mx-^ £t#fco J&b 
iSMte, n>hVU7^fM (4>Mfi4 3 0 nm, A>M§10 0nm) T7 
^MU>^ni0 5mmX 1 0mm(Di^M^M#tM^^^T^«J; < 5 ^3 U 

[0 0 8 3] 

06(1 4 3 0 nraT2 0 mW/ c m^^IiTTOAW 7X€£E0H|[i: L 
T(OMI (*6*Hit) ©^^^^^-To 1. 5V©;K7X-C©)tfiH ~3 
X 1 0-8A/cm2TafeD, - 1 0 V0f/H7XT1t 4 5mA/WO§)ttt 
*3cfc^l 3 % e 1 / ph©Ifi$t:Mt§ 9X1 0 _ 4A/cm2^iiJnbfe 

8~1 2¥yhm&m<DT'}-nlf-7 : i?&)V (A/D) ^»S*WI6fcb 

/vL o 

[0 0 8 4] 

3tiS€FH nW/cm2-^+mW/ / cm2©$iJ^H^:#:^t)7toT7 , e^ ( 
10.92-1) ttfefcS^JS^JSinUfc. 2 0mW/cm2 0llJ£©*T*iS<B 

[0 0 8 5] 

iin^CSl^V-ra^lBltll 3 (0 1 #1) AK In, C 
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> &S#7-K£: I T07/-Fior B 1©tl:fitil:«toT^$^, *1H 
[0 0 8 6] 

f;H7XTOMEH-PPVf«7* h^-i KTift^tt 
[0 0 8 7] 

C* l ] 

SI : I TO/MEH-PPV/^l7t h^<*h- F CD * 7 ttMmJBE 

&MtJV— F Ca Sm Yb Al In Ag Cu 
V ofr (V) 1.5 1.5 1.5 1.1 0.9 0.7 0.4 

[0 0 8 8] 

Tffl^fcPET'>-hOj|$H 5 — 7 (1 5 0~2 0 0mm) T&ofc„ 
[0 0 8 9] 

[0 0 9 0] 

mmm 3 
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-c*-A-n—T--( >tfznrz i To^fflbit, tatitLT, pani- 

CSA*ilfPEDT/PSS^ffll/&, PANI-CSAI$, 

-Jimmfrzm&m&vtz [pan i^^^pan i - csAioiitio 

UX<Dmm\t, ^S#fFm5, 2 3 2, 6 3 l^Ci^nt^] o PEDT 
-PSS1$, Bayer tj; 0M$nfc*tt^M ( 1 . 3 %W/W) [B 
ayer^TP AI 4 0 7 1] ^e.ijtlfeo Ml^^TCHilt 
3t$K [G. Heywang^ck^F. Jonas, Adv. Materials 

4, 116 (1992) ] \ZRZ>Z.ttfX"%Z>o MMWk (cast 

film) y>SfettN2 H^-f ^^y^XCD^T, 5 0-8 5tt 

SkNfWttJSfiLfc. PEDT/PSS©^, 1 0 0t: 

[0 0 9 1 ] 

PAN I -CSA^PEDT-PS SfrZO?— #'j7-7y 

x^h;n£gv (a) fc^$n^>o 2ine»©^rfli»«M*Ri«x 

hJ«t©M©)l£t>^t:fffl7?$^)^(h^to £<bKl, PEDT- 
PSS«ite3:fc* i^ftffi (2 5 0-4 0 0nm) o£#^HBK:<£fflT#3 

[0 0 9 2] 

PAN I - CSA^/tHPEDT-P S S^t^fflViTf^M$n^>*@fClSPX. 
T, I TO/ PAN I - CS AjQ£Z$l TO/PEDT-PS S— 

UT^5. *a#ffttlS'>UT;i/#^0 8/2 0 5, 5 1 9*f:fcJ;tf|^ 



% 
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BO 8/6 0 9, 1 1 3fl:S$ntl^o 
[0 0 9 3] 

, ttmA/We^ofc, 
• [0 0 9 4] 

£ (ITO&£) tflHtStO)|Blfc#UV-MS#AT?#*Jli:*^ffl£'r*. 
[0 0 9 5] 

Z>-Ttztf>\Z, I TOIiMEH - P P VliOKHiVVN'y 77i§#Al/fc. 

;t7 7 7l^ffll^m PAZ, TPD (fc¥&*fc«fc9«l»U;fc) 

1 0 0~5 0 0 ATfcofc. inf»®gf©M§H i6C^n§Mfi 

1. 6~1. 7VTSofc. 
[0 0 9 6] 

o 
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[0 0 9 7 ] 

^ffiM 5 

#JL i -CO 4 3 6 t, 0, 1, 5> 1 0 & J;tf2 0 %(D : e;UitT^ U> F bfc 
o Li-C0436$, Phone-Poulenc Co. id D 2 tlfc 
A 1 i p a 1 C04 3 6 (7>tZ^Alyzjl/7i/+yI-fMJl/7x- 

h) /)^©SiSJSHJ;0^L/fc [Y. Cao, *ffl#fFffl^>U T)l<&nm 

08/888, 3 1 6f] o A 1 V— F i btfffl Lfco 7*l/>F$nfcL 
i-C04 3 6$IV^cglTH «5ttt**»«> ^nfco #JAtf, MEH-PP 
V:Li-OC4 3 6 (1 0wt%) £m>T#M$nfc^gTte, Li-OC 
4 3 6^^fflitr^$4SnfelM^^B«i:Jt^T, MI^2 07 7^^^t 
mnLfZo t7ttIt)EH ITO/MEH-PPV/Algf (^jfi 

Ol. 1V^5, I TO/MEH-P P V : L i -OC4 3 6 (2 0 
%) /AlgfCOl. 5VKJtoo&. BfllOMH ITO/MEH-PPV 
/L i -OC4 3 6 /A 1 *jfiSWr*««T ! b«tKSnfe. 
[0 0 9 8] 

[0 0 9 9] 

*JBE«Jt)&*.nrilBfc:7a- h^t-F^, m fc^3ns«jt£ITO© I TO 
/MEH-PP V : PCBM/&M<D#|jtl;:StfgL&. PCBM (C6()Bt##0 
^\ F^ T^-fey^^T^-fey^ibTO^fiJ^mfeL^ MEH-PP V 

afi, pjr—tisToi'&m&Mrzisrzo znzn&wom&mfflz* ~o. icm 

0. 8%MEH-PPV^J;{/2%PCBM/+y|/>i§I$2 : 
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j&>S1000~2000r pmTM&m&Ltzo RMtotammt* 1 0 0 0-2 

0 0 0 A©|fifflT*ofe. Ca, A 1 , Ag, Cu^AuS, ^Islii 1 3 
tl/Tfffllfc, £-*GM§£, *^*fcJ:0 1000~500 OAti 

[0 10 0] 

flflffl^43<fctf3M9rFT© I TO/MEH-PPV : PCBCR/A 

1 gf® I -V£H4£^-f= ^l/> FI&DffStt, ~2 0 0 0 AT$.ofeo Rgp« 
«E«, 3 VOT®1JIT~ 1 n A/cm2Tfi&fPb, #^T\ ( 
>E g /e) TjMHBfciSiJIlLfc. !yit-h>*'J>^, Z(D&W&WtW? 
%>Z £&°V£Z> o ytnffi&ffl&lsfco 0. 6 5 VTOMSH ~1 X 1 0"?A 
/cm2-C^0, - 1 0 1 0-4A/cm2«Pl^ 
:t:7itte, ^5 0 0 0T*ofc, J:D^V^l/> K^^Wf £^Ste, ^ttO 

lRj«@ibT^itb^:^gTfeM^$nfeo ^n^te, Ag, Cu, Ca, Sm 
[0101] 

e>llbfcMEH-PPV : PCBM^S, J: D E5V>«53fctt7&*«*3nfc. ^ 
mt. - 2 Vt/H7Xl/:i#, 4 3 0 nmT0. 2 A/WKjiLfc. 
[0102] 

-iT7.£>£.Um*nft (~105v/cm) t?MT^u<h^§l)o *^»J 
teSfc, rtBI5lf;H-f (AlAV-F©^, ~0. 6 5 V) (DtiM^ 
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nW/cm^f. 1 0 0mW/cm2^T6t- ?&K) h^<<D± 
[0 10 3] 

%k<D^W.$:. 4. 5cmX4cm ( 1 8 c m2) 8cmX6. 4cm 

(2 4. 3cm2) £>#^X/ I TOmm& £OT E T/ I T OSt^l V^T^ 

[0 1 0 4] 

[0105] 

8 

MEH-P P V : CN-P P V, gp*>, F^— ffl:fc<fctf T^-feT^fBi: IT 2 
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